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PLANOGR APHIC PRINTING MEMBER AND PR OCFSS FOR ITS M AN I F AC I IK H 

This invention relates to plancgraphic printing and 
provides a method cf preparing a piar.ographic printing 
member and a p lanoqraph i o printing member r e r se. The 
invention particularly, although not exclusively, relates 
to lithographic printing. 

Lithoarapnic processes involve establishing image 
[ printing , and non-mage : ncn-prirt inq j areas on a 
sucstrate , substantially on a common plane. When such 
processes are used in printing industries, non-image areas 
and image areas are arranged to have different affinities 
for printing ink. For example, non-image areas may be 
generally hydrophiiic or olecphobic and image areas may be 
oleophilic. In "wet" lithographic printing, a dampening 
or fountain (water-based) liquid is applied initially to 
a plate prior to application of ink so that it adheres to 
the non-image areas and repels oil based inks therefrom. 
In "dry" printing, ink is repelled from non-image areas 
due to their release property. 

There are numerous known processes for creating image 
and non-image areas. Recently, much work has been directed 
towards processes wnich use laser imaging, in view of the 
ease witn which lasers can re controlled digitally. 

For example . 1.5. 1 3 3 9 7 3 " ;" Presstek) describes 
lithcarapnie printing plates suitable for imaging by means 
of laser devices that emit in the near-infrared region. 
One plate described includes a substrate having an 
oleophilic layer, an ablatable layer over the oleophilic 
layer and a tor? hyorcpnilic layer. lmagcwi.se laser 
exposure ablates areas of the a z . a t a b 1 e 1 aver which area s 
: tocethcr with, the portions if the nydrophiiic layer fixed 
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thereto) are removed. A plate for use in wet lithographic 
printing which is described in U.S. 5 339 737 has a 
hydrophilic layer derived from polyvinyl alcohol which is 
a water-soluble polymer. As a result, the hydrophilic 
5 layer gradually dissolves into the water-based dampening 
or fountain solution, thereby leading to a gradual 
acceptance of ink by non-image areas. Consequently, the 
number of prints obtainable from such a plate is severely 
limited . 

10 

WO94/18005 (Agfa) describes a substrate coated with 
an ink receptive layer over which an ablatable layer is 
provided. A hardened hydrophilic layer comprising titania, 
polyvinyl alcohol, tetramethylorthosilicate and a wetting 
15 agent is provided over the ablatable layer. 
Disadvantageously , the hydrophilic layer needs to be 
hardened at an elevated temperature for a period of at 
least several hours and for some cases up to a week (see 
U.S. 5 462 833) in order to provide a viable product. 

20 

It is an object of the present invention to address 
problems associated with known planographic printing 
members and methods for their preparation. 

25 According to the invention, there is provided a 

method of preparing a planographic printing member 
comprising a support, an ablatable layer and a hydrophilic 
layer, said method including forming said hydrophilic 
layer by application of a fluid comprising a silicate. 

30 

Preferably, said planographic printing member is a 
printing plate. 

Said hydrophilic layer may be applied over said 
35 support, suitably so that it is between the support and 
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said uciatarle layer :r it nay ue applied so that said 
abiatabie layer is ret v; eer the support ana said 
hydrepniiic layer. The latter described arrangement is 
preferred. Preferably, the planographic printing member is 
5 arranged such that, cn ablation of saia ablatable layer, 
areas cf the hydrophil ic layer ever areas of the ablatable 
layer which are ablated are removed. 

Said silicate preferably does not include organic 
10 functional groups, lor example aikyi groups. 

Said silicate is preferably substantially water 
soluble. Preferably, said fluid applied in said method 
comprises a silicate solution, suitably an aqueous 

15 silicate solution, in which said particulate material is 
dispersed. Said silicate solution may comprise a solution 
of any soluble silicate including compounds often referred 
to as water glasses, met a s 1 1 1 ca t e s , crthosi 1 icates and 
sesquisilicates . Said silicate solution may comprise a 

20 solution of a modified silicate for example a borcsilicate 
or phaspncsilicate . 

Said silicate solution may comprise one or more, 
preferably only one, metal :r ncn-mctai silicate. A metal 
2 5 silicate may be an alkali metal silicate. A non-metal 
silicate may be quaternary ammonium silicate. Preferably, 
said silicate is an alkaline silicate. 

Said silicate soiuticn may be formed from silicate 
30 wherein the ratio cf tne number moles of Si species, 

for example S i 0 . , to the numcer cf moles c: catienic, for 
e x a m p 1 e met a 1 s p e : i e s i s : n t h e r a n a a " .15 to 10, 
pre: e r a b 1 y : n the r a nge 1.1: t a a b c u t • ■■ , mora pref eraol y 
m tne ranae 0 .5 4 . 
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Said silicate is most preferably an alkali metal 
silicate. In this case, the ratio of the number of moles 
of Si0 2 to the number of moles of M 2 0 in said silicate, 
where M represents an alkali metal may be at least 0.25", 
5 suitably at least 0.5, preferably at least 1, more 
preferably at least 1.5. Especially preferred is the case 
wherein said ratio is at least 2.5. Said ratio may be 
less than 6, preferably less than 5 and more preferably 
less than 4 . 


Preferred alkali metal silicates include lithium, 
sodium and potassium silicates, with lithium and/or sodium 
silicate being especially preferred. A silicate solution 
comprising only sodium silicate is most preferred. 


Said fluid may comprise 2 to 30 wt% of silicate (e.g. 
dissolved sodium silicate solid), preferably 5 to 20 wt% , 
more preferably 8 to 16 wt%. The fluid may be prepared 
using 10 to 60 wt% , preferably 30 to 50 wt%, more 
20 preferably 35 to 45 wt% of a silicate solution which 
comprises 30 to 40 wt% silicate. 

Said fluid preferably comprises said silicate and 
particulate material . 


Said fluid may include 5 to 60 wt% of particulate 
material. Preferably, the fluid includes 10 to 50 wt% , 
more preferably 15 to 45 wt%, especially 20 to 40 wt% of 
particulate material . 


The ratio of the weight of silicate to the weight of 
particulate material in the fluid is preferably in the 
range 0.1 to 2 and, more preferably, in the range 0.1 to 
1. Especially preferred is the case wherein the ratio is 


10 


15 


25 


30 


3 5 


in the range 0.2 to 0.6. 
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Said fluid ray ::.:luie rore „■ .: , p rciorac. y 

-ore :nap. I : vtl, r.ore preferably r.cre than 4 1 wt% , 
especially r.ore mar 4 1 wrl water .including water 
included in, for exarr.pl e said silicate solution; . Said 
5 fluid ray include less tnar. EC w t a , preferably less than 
^0 wt-a rcre preferably less than 6 1 wt! , especially less 
than about 60 wt% water. 

Said particulate catena! ray be an organic or an 
10 inorganic material, Organic particulate materials ir.ay be 
provided by latexes. Inorcanic particulate materials may 
be selected frca alumina, silica, silicon carbide, zinc 
sulphide, zirconia, oariur sulpnate, talcs, clays (e.g. 
kaolin; , litnopone arc titanium oxide. 

15 

Said particulate material may comprise a first 
material which may have a hardness of greater than 3 
Modified Mens (on a scale of 0 to 15), preferably greater 
than 1 and, mere preferably, greater than 10 Modified 
2C Mons. 

Said first material may comprise generally spherical 
particles. Alternatively, said material may comprise 
flattened particles ar platelets. 

Said first material may have a mean particle size of 
at least 1.1 .am arc r re ferae ly at least. C.S ~m . 

Said i irst material ray nave a mean particle size cf 
10 less than 4 : ^m. , ore fer ably less tnan 1" ^m , more 
ore: eras Iv less than l a ^m. . 
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preferably in the range 0.05 to 75 fim, more preferably in 
the range 0.05 to 30 ixm . 

Said first material preferably comprises an inorgani-c 
5 material. Said first material preferably comprises alumina 
which term includes A1 : Q 3 and hydrates thereof, for example 
A1 2 0 3 . 3H : 0. Preferably, said material is A1 2 0 3 . 

Said particulate material in said fluid may include 
10 at least 20 wt%, preferably at least 30 wt% and, more 
preferably, at least 40 wt% of said first material. Said 
fluid may include 5 to 40 wt%, preferably 5 to 30 wt%, 
more preferably 7 to 25 wt% , especially 10 to 20 wt% of 
said first material. 

15 

Said particulate material may comprise a second 
material. Said second material may have a mean particle 
size of at least 0.001 ^m, preferably at least 0.01 /im. 
Said second material may have a mean particle size of less 
20 than 10 ixm, preferably less than 5 /xm and, more 
preferably, less than 1 ixm. 

Mean particle sizes of said first and second 
materials suitably refer to the primary particle sizes of 
25 said materials. 

Said particulate material in said fluid may include 
at least 20 wt% , preferably at least 30 wt% and, more 
preferably, at least 40 wt% of said second material. Said 
30 fluid may include 5 to 40 wt%, preferably 5 to 30 wt% , 
more preferably 7 to 25 wt%, especially 10 to 20 wt% of 
said second material. 
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Said second r.atcrial :. 3 preferably -i piar.enr. Said 
second materia. is prercrabiy inorganic. Said second 
material is preferably titanium dioxide. 

5 Said first: and second materials preferably define a 

multimodal , for example a b i m c d a 1 particle size 
di stri bur ion . 

Where: the fluid comprises a silicate and said 

10 particulate material comprises a first material and a 
second material as described, the ratio of the wt% cf 
silicate (e.g. dissolved sodium silicate solid; to the wt% 
of said first material may be m the range 0.25 to 4, 
preferably m the range 0.5 to 1.5 and more preferably 

15 about 1. Similarly, the ratio cf the wt% of silicate to 
the wt% of said second material may be in the range 0.25 
to 4, preferably in the range 0.5 to 1.5 and more 
preferably about 1. The ratio of the wt% of first material 
to the wt% of second material may be in the range 0.5 to 

20 3, preferably in the ranae 0.75 to 1.5, more preferably 
about 1 to 1 . 

Said particulate material may include a third 
material v.* men is preferably adapted to lower the p H c f 

25 the fluid. Said third material may re a colloid, suitably 
colloidal silica or an inorganic salt, suitably a 
phosphate , with aluminium phosphate being preferred. 
Where a third material is provided, preferably less than 
3 Owt o more preferably less than 2 Owt 1 , especially less 

30 than 1 Owt 1 of said particulate material is comprised by 
said third material. 

The pH a: said fluid may L e area ten than ? . C , is 
preferably creator than . i and, more preferably, creater 

11 tnan 10.1. Especially pre: erred :c so-, sase wnerein tne 
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pH is greater than 10.5. The pH is suitably controlled so 
that the silicate remains in solution and does not form a 
gel. A gel is generally formed when the pH of a silicate 
solution falls below pH9 . The pH of said fluid is 
5 preferably less than 14, more preferably less than 13. 
The pH of the fluid is believed to be important, in some 
cases, for ensuring adequate adhesion of the hydrophilic 
layer to an underlying layer. 

10 The fluid may include other compounds for adjusting 

its properties. For example, the fluid may include one or 
more surfactants. Said fluid may include 0 to 1 wt% of 
surf actant (s) . A suitable class of surfactants comprises 
anionic sulphates or sulphonates. The fluid may include 

15 viscosity builders for adjusting the viscosity. Said fluid 
may include o to 10 wt%, preferably 0 to 5 wt% of 
viscosity builder(s). Also, the fluid may include 
dispersants for dispersing the inorganic particulate 
material throughout the liquid. Said fluid may include 0 

20 to 2 wt% of dispersant (s) . A suitable dispersant may be 
sodium hexametaphosphate . 

Hydrophilic layers of planographic printing plates 
have been proposed which incorporate organic polymers, for 

25 example polyvinyl alcohol and/or polyvinyl acetate. Said 
fluid used in the method of the present invention may 
include less than 30 wt%, preferably less than 15 wt%, 
more preferably less than 5 wt% , especially less than 1 
wt% of polyvinyl alcohol and/or polyvinyl acetate and/or 

30 any other organic polymeric or polymer izable material. 

Said fluid may have a viscosity of less than 100 
centipoise when measured at 20°C and a shear rate of 200s" 1 
using a Mettler Rheomat 180 Viscometer incorporating a 
35 double gap measuring geometry. Preferably, said viscosity 
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1^ less than 5;- cer,t;pc:sc- ( r.cre pre r or so 1 y less than 2: 
cen:;p:;se when measure: as aforesaid. Especially 
preferrea is the ease wherein the viscosity is less tnan 
2 0 cent ipoise . 

Said fluid may he applied to said support by any 
suitable means which is preferably ncn-e lectr ochemica 1 . 

Said fluid m a y be applied to roth sides of said 
10 support in order ts form a hydrophilic layer over ooth 
sides. A support with such a layer over both sides may be 
used to prepare a double-sided lithographic plate. Said 
fluid is preferably applied over only one side of said 
support . 

15 

Said fluid may be applied to form a hydrophilic layer 
having an average thickness after drying, of less than 20 
ism, preferably less than 10 am and, more preferably, less 
than 0 urn- Especially preferrea is the case wherein the 
00 average thickness is less tnan 2 cm. 

The thickness of the hydrophilic layer may be greater 
than 0.1 icm, preferably greater than 0.2 urn and, more 
preferably, qreater than 0.5^m. 

Said particulate material 'when provided) preferably 
defines formations in said hydrophilic layer which render 
said layer" n o n -planar. 

20 The nethsd preferably includes tne steps of providing 

suitable conditions lor tne removal s: water from the 
flu is liter it sas seen applied. Suitable conditions may 
ir.voive pass;-/- :r active removal. si water and may 
comprise causing "-^ a i r flow over tne hydrophilic layer 

2 5 a n d . s r a - \ : s t ; n :: - t e hum : : r v : r t h e a : r . e : e r a b 1 v . to- 
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method includes the step of arranging the support over 
which said hydrophilic layer has been applied in a heated 
environment. Said support may be placed in an environment 
so that its temperature does not exceed 230°C, preferably 
5 does not exceed 200°C and, more preferably, does not exceed 
175°C. Especially preferred is the case wherein the support 
temperature does not exceed 150°C. The support may be 
arranged in the heated environment for less than 180 
seconds, preferably less than 120 seconds and, more 
10 preferably, less than 100 seconds. Advantageously, it is 
found that no further prolonged treatment of the 
hydrophilic layer is needed to produce a useful printing 
member . 

15 The method may include the further step of treating 

the hydrophilic layer with a liquid to adjust its 
properties. For example, the pH of the surface of the 
hydrophilic layer may be adjusted, for example by 
contacting the surface with aluminium sulphate. 

20 

Said support may be any type of support used in 
printing. For example, it may comprise a cylinder or a 
plate. The latter is preferred. 

25 Said support may include a metal surface over which 

said ablatable layer and hydrophilic layer are provided. 
Preferred metals include aluminium, steel, tin or alloys 
of any of the aforesaid, with aluminium being most 
preferred of the aforesaid. Said metal may be provided 

30 over another material, for example over plastics or paper. 

Alternatively, said support may not include a metal 
surface described, but may comprise plastics, for example 
a polyester, or a coated paper, for example one coated 
35 with a polyalkylene material, for example polyethylene. 
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Where the ablatab: g layer is pr:-::ied between the 
support and the hydrcphilic layer, an c.ecpn.lic surface 
as preferably defined between the suppart and ablatable 
layer, suitably so that said oleophilic surface and said 
5 ablatable layer are abutting. Said oleophilic surface nay 
oe defined by an oleophilic layer which ir.ay be a resin, 
for exair.pl e a phenolic resin. 

Said ablatable layer is suitably arranged to ablate 
10 on application of radiation, for exar.pie by means of a 
laser preferably arranged to emit 1 n the infrared region 
ana, more preferably, arranged to err.it m the r.ear-IR 
region, suitably between TOO and 1500 rut . Preferably, the 
lambda (max) of the radiation is in the range 700 to 150C 
15 nm. Said laser nay be a solid state laser (often referred 
to as a semi-conductor laser; and may be based on gallium 
aluminium arsenide compounds. 

Said ablatable layer may include a first binder and 
20 a material capable of converting radiation into heat or 
may consist essentially of a substantially homogenous 
material which is inherently adapted to be ablated. 


Preferred first hinders are polymeric, especially 
organic polymers, and include v 1 r.y ■ ch 1 or ide •• v my 1 a ce tate 
copolymers, nitrocellulose and pal y uretnar.es . 


P referrea materials for converting radiation into 
heat include particulate materials sucn as carbon black 
20 ana ether pigments, retals, dyes ana mixtures of tne 
aforesaid. 


S a ;. a a b i a t a b - e lay e r 
a a t e r 1 a 1 a d a p t e a r 1 n c r e a a - 
1 a v e r a a a a 1 a n v a r a r a 1 1 : 1 . 


rvry :nc;uue • secona :.; : n a e r 
a a-; ai::-aa:r a: the aria table 
era: a a rcmrared a: when, said 
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second material is not present. Said second binder 
material is preferably inorganic. It is preferably a 
material which is described herein as an essential or 
optional component of the hydrophilic layer. Preferably, 
5 said second binder material is a particulate material with 
titanium dioxide being especially preferred. 

Where the ablatable layer comprises a substantially 
homogenous material as described, it may comprise a layer 
10 of metal. Suitable metals may be selected from aluminium, 
bismuth, platinum, tin, titanium, tellurium or mixtures 
thereof or alloys containing any of the aforesaid. 
Preferably, said layer of metal is selected from aluminium 
and titanium or alloys thereof. 

15 

The ablatable layer may have a thickness of at least 
50 nm, preferably at least 100 nm , more preferably at 
least 150 nm, especially 200 nm or more. The ablatable 
layer may have a thickness of less than 10 fim, suitably 
20 less than 8 fim , preferably less than 6 , more preferably 
less than 4 /xm, especially 2 fim or less. 

The ablatable layer and hydrophilic layer may be 
contiguous . 

25 

In some cases, it may be desirable to arrange a 
binder layer between the ablatable and hydrophilic layers 
suitably for adhesion purposes. Said binder layer may 
comprise a polymeric, for example an organic polymeric 

30 material, optionally in combination with an inorganic 
material, especially an inorganic particulate material. A 
preferred material for said binder layer may be selected 
from resins, latexes and gelatin or gelatin derivatives. 
Said binder layer preferably includes a material which is 

35 described herein as an essential or optional component of 
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said r.ydrcph: 1 layer. Said. hinder .aver preferably 

includes titanium dioxide. 


In ether cases, :: may ce desirable to treat the 
5 ablatable layer prior :o providing said hydrophi 1 ic layer 
aver said ablatable layer. Preferred treatments are 
arranged to modify the exposed surface of the ablatable 
layer and may include toe use of solvent etches or a 
corona discharge . In some circumstances, for example when 
IC said aoiatable layer comprises titanium*, said ablatable 
layer may be subjected to a surface treatment which may 
comprise contacting the surface of an ablatable layer with 
an alkaline solution, for example comprising a 
met as i 1 icate . 

15 

The invention extends to a planographic printing 
member preparable by the method described. 


The invention further extends to a planographic 
:C printing member comprising a support, an ablatable layer 
and a hydrophi 1 i c layer, said hydrophi lie layer comprising 
a material, for example a binder material, derived or 
derivable from a silicate. 

5 Said cinder material may re derived from at least 

6 0wt:, preferably at least II wt 1 , more preferably at 
least : j v/ti , especially at least ■? 1 wtl silicate. Most 
preferably, said binder is derived essentially c c m p 1 e t e 1 y 
from silicate. 

C 

S a i a s i 1 i c a t e m a y 1 e a s :: e s c r i b e d in any statement 
nere : n . 


? r e r e r a ::d y ( : i r t ; v u \ \ t e r a t. a r ... a 1 i s d i s p- e r s e d in said 
cinder m a t c- r : a : . 
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Said particulate material may be as described in any 
statement herein. 

Preferably, 30 to 80 wt% , more preferably 40 to 7-0 
5 wt% , of said hydrophilic layer is composed of said 
particulate material . 

Said particulate material preferably includes a first 
material as described in any statement herein. 

10 

Said first material may have a mean particle size 
and/or particle size distribution as described above for 
said first material when in said fluid, 

15 Said particulate material on said substrate may 

include at least 20 wt% , preferably at least 30 wt% , more 
preferably, at least 40 wt% of said first material. 

Said particulate material preferably includes a 
20 second material as described in any statement herein. 

Said second material may have a mean particle size 
and/or particle size distribution as described above for 
said second material when in said fluid. 

25 

Said particulate material on said substrate may 
include at least 20 wt%, preferably at least 30 wt%, more 
preferably, at least 40 wt% of said second material. 

30 In the layer, the ratio of the wt% of first material 

to the wt% of second material may be in the range 0.5 to 
2, preferably in the range 0.75 to 1.5, more preferably, 
about 1 to 1 . 
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carticu ^ a * 


^ r- ^r. ' »n 


Said hydrcphilic layer may include less than 3 0 wt % f 
preferably less than 15 wt 1 , nore preferably less than 5 
wt? , especially less than 1 vtl of crganic polymeric 
materia 1 . 


Said hydrcphilic layer preferabl 
and, r.ore preferably, less than 5 ^ m . 


h a j 


averaae 


15 


Said 
thickness 


■eat* 


Tef crably has a 
.m , cref eracl v a r 


a v e r a g e 
: e r than 


0.3 urn, more preferably, greater than 0.5 urn. 


Said hydrcphilic layer may have an Ra , measured using 
a stylus measuring instrument ; a Homme imeter T2000) with 
an L7-50 measuring head, m the range 0.1 to 2 um, 
suitably m the ranae 3.3 tc 5 ~m , preferably in the range 
0.2 urn tc 1 urn, mere preferably m tne ranae 0.3 tc 0.3 
urn, especially m the ranae 0.4 to 0.3 am. 
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groups to form a polymeric structure which includes -Si-O- 
Si- moieties. Accordingly, the invention extends to a 
planographic printing member comprising a support, an 
ablatable layer and a hydrophilic layer which includes a 
5 binder material comprising a polymeric structure which 
includes -Si-O-Si- moieties. Preferably a particulate 
material is arranged in said binder material. 

The invention further extends to a planographic 
10 printing member comprising a support, an ablatable layer 
and a hydrophilic layer, wherein said ablatable layer 
includes a binder material adapted to increase the 
adhesion of the ablatable layer to the hydrophilic layer 
as compared to when said second material is not present. 

15 

The invention further extends to a method of 
preparing a planographic printing member having ink- 
accepting and non-ink-accepting areas, the method 
comprising exposing a planographic printing member as 
20 described in any statement herein to radiation to cause 
the ablatable layer of the member to ablate. 

In a preferred embodiment, said method comprises 
exposing a planographic printing member comprising a 
25 support, an ablatable layer and a hydrophilic layer which 
includes a material derived or derivable from a silicate, 
to radiation which causes ablation of said ablatable layer 
in exposed areas. 

30 Said radiation delivered in said method is preferably 

delivered using a laser. A preferred type of laser has 
been described above. The power output of a laser used in 
the method may be in the range 40 mW to 10,000 mW, 
suitably in the range 40 mW to 5,000 mW, preferably in the 
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:e ranae ^ 


esoecia..' 


*~ ~ ^ cj e 


T h e i n venn ion f u r t h e r e>.'"6rids t ^ 5. method or c r 1 n t 1 n g 
using 5 p;anograph:c printing plate as descrioed in any 
statement herein, the met h c d using a fountain fluid and 
ink. Thus, the method is preferably a "wet" printing 
me tnod . 



15 


The in v e n t i o n w ill now he d e s o r 1 b e d 
example, with reference to figures 1 to 


by w a y c f 
which are 

schematic cress-sect, ior.s tnrough various lithographic 
elates . 


lowing troducts are rererr^. 


n e r e i n a f t e r i 


•erers to a pnenci 


B a k elite pnenolic resin 
: orma Idehyde-creso 1 resin oi 
TH^C , , obtained from Georgia- 
z a t u r , tcorcria, T3A . 



r a a e 
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Neorez R 961 (Trade Mark) - refers to a dispersion of 
aliphatic urethane (34 wt%) in water (47.3 wt%), N- 
methyl-2-pyrrolidone (17 wt%) and tr iethy lamine (1.7 
wt%) obtained from Zeneca Resins of AC-Waalwi jk-, 
5 Holland. 

Epikote 1004 (Trade Mark) - an epoxy resin obtained 
from Shell Chemicals of Chester, England. 

10 Dispercel Tint Black STB-E (Trade Mark) - a carbon 

black/ plasticised nitrocellulose dispersion obtained 
from Runnymede Dispersions Limited of 
Gloucestershire , England . 

15 Nitrocellulose DHX 3-5 (Trade Mark) - high nitrogen 

grade (11.7 - 12.2%) nitrocellulose in chip form, 
obtained from ICI Explosives of Ayrshire, Scotland. 

Dowfax 2A1 (Trade Mark) - refers to an anionic 
20 surfactant comprising a mixture of mono- and di- 

sulphonates from Dow Chemicals of Middlesex, England. 

Titanium dioxide - refers to rutile titanium dioxide 
provided with an inorganic coating of Al : 0 3/ ZnO and 
25 ZnP0 4 . The mean crystal size is 0.23 ^m. It was 

obtained from Tioxide (Europe) of Billingham, 
England . 

In the figures, the same or similar parts are 
30 annotated with the same reference numerals. 
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Example 1 

Preparaticr. of Alumin um 

A C . 3 mm gauge aluminium alley sneer of designation 
5 AA1050 was cur to a size ci : 2 2 0 rr.ir. by 2 50 mm , with the 
gram running lengthways. The sheer was then immersed face 
up in a solution of sodium hydroxide dissolved in 
distilled water (100g/l) at ambient temperature for 60 
seconds and thoroughly rinsed with water. 

10 

Example 2 

Qleopnilic formulation 

- comprises a solution of BKR 2620 thermosetting pnenolic 
15 resin (resole) (10 wt%) dissolved in methoxypr opano 1 (90 

wt%) . 

E xample 3 

IKyse p s 1 1 l v,fLia^mIat a b ■ e rprmul .ations 

2 0 

rcrmulation A 

- comprises a 5 wtl dispersion cf Kicrelith Black C-K in 
methy iethy lketcne (95 wt%). 

2 5 Form ulation B 

- comprises nitrocellulose BHX 2-5 : A . 1 2 wt% ) , Bispercei 
Tint Black S T 3 - E 3.12 wt in methy 1 e thy 1 ketone ( 8*2 . "~: 
wt % } . 

^ 0 t .. r , . . . a . . n _ 

- comprises Necrc; Rill , :. 6 v.t 1 f l.uconyl Black (24 wt> i 
and water 2 2 w t ' '; ". . 
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Formulation D 

- comprises a dispersion of Microlith Black C-K (l.Og), 
titanium dioxide (2.0g) in methy lethy lketone (12. Og). 

5 Formulation E 

- comprises a dispersion of nitrocellulose DHX 3-5 (0.7g), 
Dispercel Tint Black STB-E (1.25g), titanium dioxide 
(4.0g) in methylethylketone (23. Og). 

10 Formulation F 

comprises Neorez R961 (3.0g), Luconyl Black 0066 
(1.25g), titanium dioxide (4.0g) and water (20. Og). 

Example 4 

Binder formulation 
Formulation G 

- comprises Epikote 1004 (3g), titanium dioxide (lOg) 
5 dispersed in methyl lactate (46. 3g) and benzyl alcohol 

(0.7g) . 

Example 5 

Hydrophilic coating formulation 
10 Formulation H 


The following reagents were used in the preparation: 


15 


- Sodium silicate solution having a ratio Si0 2 : Na : 0 
in the range 3.17 to 3.4 5 (average about 3.3); a 
composition of 27.1 - 28.1 wt% Si0 2/ 8.4 - 8.8 wt% 
Na 2 0, with the balance being water; and a density of 
about 75 Twaddel (°Tw) , eguivalent to 39.5 Baume (°Be) 
and a specific gravity of 1.375. 


20 


- Deionised water having a resistivity of 5 Mohm.cm 
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s .o a o e 


'p.e powaer nss a 
:ess sea ie ) . 


nar 


13 


Deior. ised water 4Sg; 2 4 v;t°;: and sodium, 
silicate solution ('3 0 g; 40 wt%) were aaded to a 
2oC::I oeaker and the solution sheared using a 
Silvers^ n hiah -near r.ixer operating at maximum 
sueeJ . Titanium uicxiue powder , 36g; 1 c wtV; was tnen 


added n 


or t i ons 


seconds . en cor 

powder ( 3 6 g ; J 
appro x imately 2; 


. ; r a _ i . . ci _ i 


2g every ten 
n, the liquid 
further two minutes . Then, alumina 
v/ta; was added in portions of 
everv ten seconds. On completion of 


the addition, the liquid was sheared for a further 


.wo m i notes , 


mai ly , Dowf ax 2 A \ ; 0 . 1 


;as added 


with stirring, 1 he viscosity of the liquid was round 


t o o c a Dout 
shear rate 
Viscometer 
Qeor.etr'.' 


10 c e n 1 1 p o i s e w h e n m e a s u r e d at 2 C °C and a 

y. e 1 1 .1 e r R h e o m a t 13 0 
double can measuring 


or ^uub 
^nceroeratira 


* n E :■: arp.es 6 t o 

refer e n c e 2 r e o r e s e n 1 1 
a n o 1 e o o h olio la y e : 
sensitive a h 1 a t a c 1 e 
nvdrorni 1 :. a .aver . 


t e s were o r e d a r e c 


1 £75 >~ i~i 


rate, reference 4 represents 


>~ .-^> r~ o o t 
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Example 6 

An aluminium substrate, prepared as described in 
Example 1, was coated using a Meyer bar with tfre 
5 oleophilic formulation of Example 2 to give a wet film 
weight of about 1.2 gm 2 and oven-dried at 160°C for 5 
minutes to produce oleophilic layer 4. 

Layer 4 was then coated using a Meyer bar with 
10 Formulation A to give a wet film weight of about 0.5 gm' 2 
and oven-dried at 130°C for 30 seconds to produce a layer 
6 . 

Layer 6 was then coated using a Meyer bar with 
15 Formulation H to give a wet film weight of about 8 gm" 2 and 
oven-dried at 130°C for 80 seconds to produce a hydrophilic 
layer 8. This was then post-treated by immersion in 
aluminium sulphate (0.1M) for thirty seconds, followed by 
spray rinsing with tap water and fan drying. 


20 


Examples 7 and 8 


The procedure of Example 6 was followed except that 
Formulation B (Example 7) and Formulation C (Example 8) 
25 were used instead of Formulation A to produce an ablatable 
layer 4 . 

In Examples 9 to 11, lithographic plates were 
prepared having the construction shown in Figure 2, 
30 wherein a binder layer 10 is arranged between layers 6 and 
8 of figure l. 
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Example 9 

The procedure c: Exar.ple 6 was rollowea except: that 
Formulation G was coated ever layer r r. , before coating with 
5 Formulation H as described a rove t: produce hy drop hi lie 
layer 8 . 

Examples 10 and 11 

1C The procedure of Example 9 was followed except that 

Formulation B (Example 1C; and Formulation C (Example 11) 
were used instead of Formulation A to produce an abiatable 
layer 4 . 

15 In Examples 12 to 14, lithographic plates were 

prepared having the construction shown in Figure 3, 
wherein a layer 12 which is IR sens it ive/ abiatable and 
arranged to bind layer S to layer 4 is provided between 
layers 3 and 4 . 


20 


Example 12 

The procedure of Example 6 was followed except that 
layer 4 was coated, using a Meyer bar, with Formulation D 
to give a wet film w e i o h t of acout 2.5 gov and even-dried 
at 1 3 CTC ror 20 seconds to proauce layer 12 prior to 
coating with Formulation F to proauce hydroph i 1 ic layer 2. 

Exampl es 13 an d 14 

T n e pro. c e d u r e c f F >: a r p 1 e 12 w a s : a 1 1 o w ed except that 
F ormaiar: on F • F x a m d 1 o 1 * =. n a Formulation F .Example 1 4 ": 
were use:: instead o: : F o r m \ : ... •. t : a n [1 t o p r o o: u c e 1 aver 12. 
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Example 15 

Referring to Figure 4, an aluminized polyester film 
20 comprises a polyester layer 22 and an aluminium layer 
5 24. Formulation H was applied over the layer 24 as 
described in Example 6 to produce hydrophilic layer 8. 

Example 16 

Imaging the lithographic plates 

10 

The plates prepared as described in Examples 6 to 15 
were cut into discs of 105 mm diameter and placed on a 
rotatable disc that could be rotated at a constant speed 
of either 100 or 250 revolutions per minute. Adjacent to 

15 the rotatable disc, a translating table held a laser beam 
source so that it impinged normal to the disc, while the 
translating table moved the laser beam radially in a 
linear fashion with respect to the rotatable disc. The 
exposed image was in the form of a spiral whereby the 

20 image in the centre of the spiral represented slow laser 
scanning speed and long exposure time and the outer edge 
of the spiral represented fast scanning speed and short 
exposure time . 

25 The laser used was a single mode 83 0 nm wavelength 

200mW laser diode which was focused to a 10 micron spot. 
The laser power supply was a stabilised constant current 
source . 

3 0 Example 17 

Processing after imaging 

The exposed disc was immersed in fount solution which 
removed the imaged coating areas leaving the exposed 
35 spiral image. The larger the diameter of the resulting 
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spira. maae :.ne less the exposure time required re f err, 
the i m age . 

Results 

5 

(i) Discs having layers of type 6, 12 and 24 can be 
ablated imagewise when subjected to I?, radiating to 
produce printing plates having oleophilic image layers 
comprised by layer 4 (Figures 1 to 2) or layer 22 (Figure 

10 4) and hydrophiiic layers comprised cy layer S. 

(ii) Adhesion of layer 3 to the underlying layer is 
strongest tor discs having a separate binder layer 10 
(Figure 2) or a binder material (e.g. titanium dioxide) 

15 incorporated in the IR sensitive /abiatable layer as in 
layer 12 ( Figure 3 ) . 

(iii) Discs were produced which, at a speed of 100 rpro , 
produced a well-defined image at up to 40mm radius; were 

20 fully ablated at up to 7 mm radius; and accepted ink in 
imaged areas at up to 12 mm radius . 

The reader's attention is directed to ail papers and 

documents which are filed concurrently with cr previous to 
25 this specification i n connection with this application and 
which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

30 Ail of tne features disclosed in this specification 

■'including any accompany i n o claims, abstract and 
draw i nas , and /or all of tne steps cf any method or 
process so disclosed, may re combined : n any combination, 
except comb mat : ens where at leas": some of such features 

11 a n d ■ : r stems a r e m u tu.il m .' e x a 1 u s i v e - 
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Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings) , may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
5 stated otherwise. Thus, unless expressly stated 

otherwise, each feature disclosed is one example only of 
a generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
10 foregoing embodiment ( s ) . The invention extends to any 
novel one, or any novel combination, of the features 
disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
15 method or process so disclosed. 


BNSDOCID <WO 9834796A1 I > 


WO 98/34796 


PC T/GB98 00266 


CLAIMS 

1. A methea of preparing a pianographic printing member 
comprising a support, ar. aclatabie layer and a hydrophilic 

5 layer, said method including forming said hydrophilic 
layer by application of a fluid comprising a silicate. 

2. A method according to Claim 1, wherein said silicate 
does nor include organic functional groups. 

3. A method according to Claim 1 or Claim 2, wherein 
said silicate is substantially water soluble. 

4. A method according to any preceding claim, wherein 
15 said silicate is an alkaline silicate. 

5. A method according to any preceding claim, wherein 
said silicate solution comprises only sodium silicate. 

2 0 6. A method according to any preceding claim, wherein 
said fluid applied in said method comprises a silicate 
solution in which particulate material is dispersed. 

A method according to Claim 6 , '/herein said 
25 particulate material comprises a first material which has 
a hardness of greater than 3 Modified Mens (on a scale of 

0 - 15 } . 

3. A method according to Claim 7, wherein said first 
30 material is alumina. 

9. A method according to any o: Claims - to c, wherein 
said particulate material includes a second material wnich 

1 o a p lament . 
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10- A method according to any preceding claim, wherein 
said ablatable layer includes a first binder which is a 
polymeric material . 

5 11. A method according to any preceding claim, wherein 
said ablatable layer includes a second binder material 
adapted to increase the adhesion of the ablatable layer to 
said hydrophilic layer as compared to when said second 
material is not present. 

10 

12. A method according to Claim 11, wherein said second 
binder material is inorganic. 

13. A method according to any of Claims 1 to 9 , wherein 
15 said ablatable layer comprises a metal. 

14. A method according to any preceding claim, wherein 
said hydrophilic layer is provided over said ablatable 
layer . 

20 

15. A method according to any preceding claim, wherein a 
binder layer for adhesion purposes is provided between the 
ablatable and hydrophilic layers. 

25 16. A method according to Claim 15, wherein said binder 
layer for adhesion purposes comprises a polymeric material 
optionally in combination with an inorganic material. 

17. A planographic printing member preparable by a method 
30 according to any of Claims 1 to 16. 

18. A planographic printing member comprising a support, 
an ablatable layer and a hydrophilic layer, said 
hydrophilic layer comprising a binder material derived or 

35 derivable from a silicate. 
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19. A prirtirg ~eincer according to Clair. 13, wnerein said 
binder material is derived frcm at least 60 wt% silicate. 


20. A method cf preparing a pianographic printing member 
5 having ink-accept: ing and ncn-ink-accepung areas, the 

method comprising exposing a pianographic printing member 
comprising a support, an ablatable layer and a hydrophilic 
layer which includes a material derived or derivable from 
a silicate, to radiation which causes ablation of said 
10 arlatable layer. 

21. A pianographic printing member comprising a support, 
an ablatable layer and a hydrophilic layer, wherein said 
atlatabie layer includes a second binder material adapted 

15 to increase the adhesion of the ablatable layer to the 
hydrophilic layer as compared to when said second material 
is not present. 
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